normal 19 S gamma is confirmed, and the results of the quantitative gel diffusion estimation of" 19S gamma correlated well with the ultracentrifugal estimation of the total macroglobulin. The immunological technique therefore provides a satisfactory method of diagnosing macroglobulinaemia, and of estimating the concentration of the abnormal protein, in spite of reported minor physicochemical and antigenic differences in the abnormal protein found in sera of different patients.
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Two discrepancies were seen. In one serum the immunological technique revealed large concentrations of material related to 19S gamma, though ultracentrifugation revealed no material larger than S20W 8.2; the patient was in all other ways typical of macroglobulinaemia. In another patient's serum the macroglobulin failed to diffuse through agar, so that, though there was no difficulty in detecting the abnormal protein, it could not be quantitated by the gel diffusion precipitin technique.
The 19S alpha and 7S gamma concentrations, as determined immunochemically, were normal or low in all patients with macroglobulinaemia.
The concentrations of the abnormal fast moving components (29S and 38S) found on ultracentrifugation were shown to be related to the concentration of the 19S peak. This was interpreted as further evidence of the relationship between these larger components and the 19S peak, and suggests that they may represent in vivo or in vitro aggregations of 19S material.
None of the other tests studied was of value in the diagnosis of the disease, as they were not consistently positive in macroglobulinaemia sera, and all were positive in certain sera containing a high concentration of 7S gamma, but a normal concentration of macroglobulin.
The ratios of the serum relative viscosity to the concentration of the gamma + M bands determined by electrophoresis were of diagnostic value in the small number of sera studied in which the gamma + M concentration was greater than 5 g./IOO ml. It is suggested that the gel diffusion precipitin technique would be a useful and practicable procedure in routine hospital laboratories for this and other diagnostic problems, if suitable antisera were available commercially.
Binding of Haematin and Haemoglobin by Plasma Proteins
D. S. ROWE (DEPARTMENT OF EXPERIMENTAL PATHOLOGY, THE MEDICAL SCHOOL, BIRMINGHAM) Two types of interaction occur between haemoglobin and its derivatives and serum proteins. In one, the globin portion of the molecule is specifically bound by haptoglobin, an alpha, globulin. In the other, the haem portion of the molecule is bound by at least three distinct serum proteins-i.e., albumin, an alpha! globulin and a beta globulin. Haptoglobin may bind globin or haemoglobin, but neither albumin nor the alpha! or beta haematin binding globulins are capable of binding haemoglobin.
Following electrophoresis in an agar gel the binding of haemoglobin as a protein has been studied using an antiserum to globin raised in a rabbit, and the binding of the haem component has been detected by its peroxidase activity revealed by staining with orthotolidine or benzidine.
Addition of fresh haemoglobin to serum in a concentration less than the binding capacity of the haptoglobin produces a single benzidine staining band and a single immunological precipitin line in the alpha 2 globulin region, following electrophoresis in agar in pH 8.4 barbitone buffer. Further addition of haemoglobin produces a second benzidine staining band in the beta globulin region, and a double arc of immunological precipitate in the alpha, and beta globulin regions. If an old solution of haemoglobin is used, benzidine stain is seen in the albumin region. This is not associated with a precipitin line, and is due to the formation of methaemalbumin.
In pH 7.0 0.05 M phosphate buffer the haptoglobin-bound and free haemoglobin can be shown to migrate in opposite directions from the origin. This forms the basis for a very simple and rapid method of haptoglobin estimation (Rowe, 1961) .
Addition of a fresh solution of alkaline haematin to serum followed by electrophoresis at pH 8.4 produces benzidine staining bands in the albumin, alpha, and beta globulin regions. The protein which migrates as albumin and beta globulin gives a rapid Schumm reaction.
Immuno-electrophoretic analyses of mixtures of globin and serum show similar results to haemoglobin and serum. Quantitative experiments show that the capacity of haptoglobin for globin is similar to its capacity for haemoglobin.
A common finding in haemolytic disease is a low or absent serum haptoglobin, 'due to the removal from the circulation of the haemoglobin-haptoglobin complex at a rate more rapid than the rate of haptoglobin synthesis. Methaemalbumin is found only if haptoglobin is absent. This situation is similar to that 78 produced by the intravenous migration of haemoglobin.
In contrast, a study of three patients has demonstrated methaemalbumin in the presence of significant amounts of haptoglobin. One case was of a haemorrhagic staphylococcal pneumonia, which proved fatal, and the other two were of acute pancreatitis with considerable accumulations of dark brown fluid within the peritoneal cavity. It is suggested that in these conditions, haemoglobin is partially digested outside the circulation, with the liberation of haematin.
The serum findings are therefore similar to those which would be anticipated following the intravenous injection of alkaline haematin.
Reference Rowe, D. S. (1961) J. din. Path., In the press. Operations on adrenalectomised patients (maintained on a constant intake of adrenal hormone), however, showed that the usual post-operative changes could occur without either increased excretion of corticosteroids or significant increase in plasma concentrations. Hence adrenocortical stimulation though it presumably contributes to the ordinary response to injury, cannot be considered as the sole or as an obligatory cause. Ingle's view of the" permissive action" has therefore to be considered-that it is necessary only for the hormones to be present in concentrations above a certain minimum in order that those reactions which constitute the metabolic response to injury may occur. This view which implies that the initiating causes of the response must be sought elsewhere is strongly supported by the observations on adrenalectomised patients REGIONAL MEETINGS NORTH EAST REGION Metabolic Changes after Injury C. P. STEWART
(EDINBURGH ROYAL INFIRMARY)
Interest in the widespread metabolic changes The similarity of the effects of trauma to which follow injury really dates from those produced by excess of adreno-cortical Cuthbertson's clear demonstration of an in-hormones naturally led to the postulation of a crease in urinary nitrogen-although oliguria, cause-and-effect relationship and indeed, after later shown to be a manifestation of water many failures it was shown that there was an retention, had been reported in 1905 and indeed increased urinary output of corticosteroids (and the loss of nitrogen had been mentioned even later of aldosterone in particular) after surgical earlier.
operations which also involved a temporary Apart from the increased breakdown of increase in the plasma concentration of protein to which the urinary nitrogen loss was adrenal hormones. ascribed, the metabolic changes which have received most attention in more recent years have been those affecting water and electrolytes-retention of water, sodium and chloride; loss of potassium. In addition, however, it is known that e.g. metabolism of carbohydrate is affected and so is that of certain vitamins, notably ascorbic acid.
For some time now, attention has been directed chiefly to the causation and mechanism of these metabolic changes and to their control or correction-for most can be modified or even abolished by various means. Thus the nitrogen loss can be, at least, very markedly decreased by feeding protein or amino-acid mixtures in sufficient quantity, and perhaps by massive transfusion ; the change least affected by such means seems to be the sodium and chloride retention.
